Objectives: Musculoskeletal disorders (MSDs) compose a large part of occupational diseases in dental professionals, prevention of which is dependent on assessment and improvement of job postures by means of ergonomic interventions. This study was aimed at evaluation of ergonomic conditions of the profession of dentists and also at assessing the relationship between MSDs and conditions of work. Materials and Methods: This cross-sectional study was performed among 65 dentists using the method of Rapid Entire Body Assessment (REBA). The prevalence of MSDs was obtained by the use of the Nordic Musculoskeletal Questionnaire (NMQ). Results: In this investigation, the prevalence of MSDs for different body parts was: 75.9% for the neck, 58.6% for the shoulders, 56.9% for the upper back, 48.3% for the lower back and 44.8% for the wrist. Job analysis by the use of REBA showed that 89.6% of limbs in group A and 79.3% of limbs in group B had a score > 4. Only neck and lower back pain have significant relationship with the risk levels obtained using the REBA method. Conclusions: It can be concluded that work postures of dentists need to be improved. In addition to education, work station design, rest period during work and regular physical activities should be taken into account.
INTRODUCTION
Work-related Musculoskeletal Disorders (WMSDs) are any kind of disorders in the functioning of bones, muscles, tendons, and joints which are usually preceded by long term work involving performance of repetitive activities. Working in awkward positions, doing repetitive tasks, carrying heavy loads repeatedly, lack of rest period during the work shift as well as using non ergonomic chairs and unavailability of appropriate tools are the most important reasons for WMSDs among employees. Individual factors such as obesity, pregnancy and smoking are also effective in the development of such disorders [1] . Basing on the national study on burden of the diseases in Iran in 2004, back pain, knee arthritis, and other WMSDs were identified as the most important diseases of the country right after cardiovascular disorders [2] . of general questions, limb musculoskeletal complaints (neck, shoulders, back, wrist, knee, and ankle), work absenteeism and working restrictions resulting from these disorders [6] . The Nordic questionnaire was filled in by 58 dentists performing tasks such as restoration and teeth extraction. Dentists having less than 2 years of job experience or musculoskeletal disorders for reasons other than work, such as congenital and collagen vascular diseases, were excluded from the study. In order to study working postures, the REBA method was used. This method was designed by Hignettz Mc Alamney in 1998 for the purpose of analysis of job postures [7] . In REBA, the limbs are divided into 2 groups: -A -neck, upper and lower back, and legs; -B -shoulders, elbows, and wrists. By observing each job posture neck, body, upper and lower limbs are scored on the basis of their posture angles. Basing on the individual scores, a total score is achieved and the need for correction of that posture is identified (based on Table 1 ). In our study job postures were evaluated by filming the dentists for 30 min and also by observing their job posture directly for the sake of evaluation and recording it in REBA scoring worksheet. The scores of different limbs were achieved and finally basing on the final score and standard definitions, the level of actions was determined. Data was analyzed by the use of SPSS version 11.5 using the independent sample t-test, Chi 2 and
Fisher exact tests.
Musculoskeletal disorders in working population lead to the increased disability, productivity loss, treatment costs, time loss and early disability and thus, have a number of negative outcomes in different fields of social, economical and health aspects for human communities. In the United States, about one million people are absent from work annually because of the treatment and rehabilitation of these disorders and the cost of compensation is estimated at 13-20 billion dollars [3] . In dentistry, due to the repetitive activities, long term working in static postures, inappropriate working conditions as well as usage of inappropriate tools musculoskeletal disorders are likely to occur -the prevalence of these disorders in different global studies is reported to occur in back, neck, shoulders and arms from 64% to 93% of the cases [4] . In Iran, on the basis of the study carried out in Birjand, the prevalence of neck pain was found to constitute 65% of the ailments among dentists, back pain -60%, and shoulder pain -38% [5] . The present study was aimed to determine the prevalence of musculoskeletal disorders and job postures analysis in dentists and the possible relationship between MSDs and occupational and personal factors in this job.
MATERIALS AND METHODS
This study was carried out among 65 dentists working in the Health Centers of Mashhad. The study was granted ethical approval by the Ethical Committee of Mashhad University of Medical Sciences (MUMS). For evaluation of the musculoskeletal complaints the Standardized Nordic questionnaire was applied. In order to score job postures the Rapid Entire Body Analysis (REBA) was used. Additionally, the dentists were observed in their workplace. The Nordic questionnaire was planned by Kuorinka in the Scandinavian Professional Health Institute in order to determine the epidemic of musculoskeletal disorders. It includes 4 parts 6 patients for extraction, 4 patients for restoration and 5 patients for physical examination. Extraction and physical examinations are usually performed in standing positions while restoration is performed in a sitting position. Only few of these governmental clinics have dental assistance. According to our observations and standard tables, the scores of A and B groups in different job postures include restoration and upper and lower jaw teeth extraction and were studied by the use of REBA checklist. The mean REBA scores in extraction activities were as follows: for the neck -3.2 (more than 20° flexion or twisting/side bending), for the trunk -3.6 (flexion 20-60°) and for the shoulder -3.9 (flexion: 45-90°). The mean REBA scores in restoration activities were as follows: for the neck -3.1 (more than 20° flexion), for the trunk -2.3 (flexion: 0-20°) and for the shoulder -2.7 (flexion: 20-45°). The highest score of the A group was 8 and the lowest was 3. The highest score of the B group was 7, and the lowest was 3. Basing on the scores of A and B groups, the score of applied force and muscle and the final score using REBA standard table, the action level was determined. The highest score of REBA was 11 and the lowest was 4. The data analysis of job postures of the study group is presented in Table 3 . The final results of job postures analysis by the use of REBA showed that extraction of the right lower jaw teeth (with the score of 11), extraction of the left lower jaw teeth (with the score of 10) and extraction of the right upper jaw
RESULTS
All the dentists working in the Health Centers of Mashhad (65 people) were invited to participate in the study. 60 dentists filled in the Nordic questionnaire. 2 of them were excluded from the study because of chronic rheumatologic diseases they suffered from. Out of 58 studied dentists, 49 were males (84.5%) and 9 were females (15.5%).
Personal information concerning the participants is presented in Table 2 . Basing on the Body Mass Index (BMI), one of the participants (1.7%) was skinny, 27 people (46.7%) were of normal weight, 19 people (32.7%) were overweight and 11 people (18.9%) were fat. 27.2% of the participants of this study have been absent from work in the past year because of some kind of musculoskeletal disorder (25.3% for 1-7 days and 1.9% teeth (with the score of 9), as well as restoration of the upper jaw teeth (with the score of 9) had the worst job postures. Totally, in this study, on the basis of the results obtained using the REBA method, in the A group, 8.6% were with high risk, 81% with average risk, and 8.3% with low risk. Dentists extracting the right lower jaw teeth had the score corresponding to a very high risk (11). Therefore, in their case posture improvement requires immediate action. T-test and Chi 2 test were used to determine the effect of personal factors such as sex, age, height, weight as well as job history on the prevalence of symptoms in different limbs. The results showed that age had a significant effect on the prevalence of symptoms in the back, upper back and knees -the average age in the symptomatic group with regard to these parts was higher than in the asymptomatic group (p < 0.05). Among complaints concerning different limbs in the study group a statistically significant relationship was observed only between shoulder pain and sex (p < 0.05). This disorder in female dentists was more common than in the case of males. In this study, the relationship between BMI and upper back (p = 0.07) and lower back (p = 0.03) disorders was significant. No statistically significant relationship between musculoskeletal disorders and job history was observed. Similarly, no times more prevalent than in males. The researchers of Nepal study finally concluded that musculoskeletal complaints are extremely prevalent among dentists and the only way to reduce them is doing regular exercise [8] .
In our study, ten job postures which were most frequently observed were evaluated by the use of the REBA method. The A group was more at risk than the B group from the point of ergonomics which was concordant with a higher prevalence of complaints in the A group based on the Nordic questionnaire data. Most of the limbs in dentistry are at a higher than average risk therefore, improvement of this situation is necessary. The worst posture was related to extraction of the lower jaw teeth which can be a result of the unbalanced standing position and using a lot of force in this task. Restoration tasks, especially in the upper jaw, mostly cause awkward posture as they require more observation and attention. In dentistry, dynamic and static activities predispose dentists for musculoskeletal disorders but this study showed that only neck and lower back pain have significant relationship with the risk levels obtained by the use of the REBA method. This association, however, was not displayed in other parts of the body. The most important reasons for the increased REBA mean for the neck and lower back were: unfavourable position of the instrument table, lack of assistance and lack of proper ergonomic seat. In 2006 Lagott & Smith assessed musculoskeletal disorders among Australian dentists. In their study a standard questionnaire was filled in by 285 dentists. 79.25% of them mentioned at least one musculoskeletal disorder in the past year. The most common musculoskeletal complaints included: 1 -neck pain (57.5%), 2 -back pain (53.7%), 3 -shoulder pain (53.3%). More than 1/3 of the dentists had been under treatment or medical care because of musculoskeletal disorders in the past year. About 10% of the dentists had been absent from work in the past year (on average 11.5 days) [9] . In another study carried out by Marklin & Cherni in 2005, the postures of dentists and dental hygienists were studied. The job postures of 10 dentists for 8-30 days). The major reason for being absent from work in the past year was back pain (7.1%) and the main reason for job restriction while doing the job was shoulder pain (37%), upper back (31.6%) and neck (31.4%) disorders.
DISCUSSION
The most common musculoskeletal complaints among the dentists who participated in this study were related to neck, shoulders, upper back, lower back, and wrists respectively. The complaints related to the A group were more prevalent than the ones related to the B group. The prevalence of disorders among females concerned shoulders, neck, upper and lower back while among males: neck, upper back, shoulders, and lower back respectively. The prevalence of shoulder and ankle disorders in females was higher than in males; on the contrary neck, back and wrist complaints were more common in males. In this study back disorder was less prevalent compared to the other studies. Taking into account the significant relationship between BMI and lower and upper back disorders, it can be concluded that being overweight and not being fit can increase the prevalence of such disorders. A significant relationship was observed between age and upper and lower back and knees disorders which should be taken into consideration in preventive plans. The insignificant relationship between duration of the employment and musculoskeletal disorders, implies that all dentists, regardless of employment duration, are exposed to such diseases and therefore, preventive programs should be planned just at the beginning of the employment. In the study carried out in Nepal in 2006, the WMSDs among dentists were studied. 68 dentists participated in the study by filling in a questionnaire. According to this study, back pain was the most prevalent disorder among the dentists and almost 80% of the participants complained about it. Neck pain was the next most prevalent complaint -in 58.8% and finally shoulders pain -in 47% of this group. Shoulder disorders in females were two IJOMEH 2013;26(4) on this manuscript. The authors also wish to thank Dr. Ramin Sadeghi for revising the manuscript.
